The nuclear accumulation of [3H]testosterone and [3H]estradiol in the brain of the female primate: evidence for the aromatization hypothesis.
To identify the metabolites of estradiol (E2) and testosterone (T) in nuclei obtained from the female primate brain and, hence, to investigate the mechanism of their actions on behavior, 9 ovariectomized adult rhesus monkeys were studied. Two of these females were injected with 5.5 mCi [3H]T, and 30 min later, samples of 14 brain areas, pituitary gland, and peripheral tissues were removed and homogenized. Purified cell nuclei and a crude cytosol fraction were prepared, extracted with ether, and fractionated by HPLC to identify steroid metabolites. In nuclei from the hypothalamus, preoptic area, and amygdala, [3H]E2 formed locally was the major form of radioactivity. In nuclei from the clitoris, [3H]dihydrotestosterone was the major form of radioactivity, and in nuclei in all other brain samples and in the pituitary gland and uterus, [3H]T predominated. Two females (controls) were pretreated for 5 days with oil sc, injected with 1 mCi [3H]E2, and killed 60 min later. In these females, elevated nuclear concentrations of [3H]E2 were found in the hypothalamus, preoptic area, amygdala, pituitary gland, and uterus. Similar results were obtained in 2 females that were pretreated for 5 days with 2 mg/day dihydrotestosterone propionate, sc, and then injected with 1 mCi [3H]E2. In 3 females that were pretreated for 5 days with 2 mg/day T propionate, sc, and then injected with 1 mCi [3H]E2, levels of [3H]E2 were reduced by 100% (P less than 0.01) in nuclei from preoptic area and amygdala compared with control values and by 78% (P less than 0.05) in nuclei from the hypothalamus. There were no comparable reductions in steroid levels in cerebral cortex, pituitary gland, or uterus. This is the first direct evidence in the brain of a female primate that the actions of T and E2 involve the same receptor systems.